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LETTER TO THE EXAMINER 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Applicant acknowledges with appreciation the confirmation of allowable subject matter 
via the Notice of Allowance dated June 15, 2004. This letter concerns the Information 
Disclosure Statement filed in the present patent application on November 10, 2003. Applicant 
received a signed copy of this Information Disclosure Statement (Form 1449) on June 15, 2004> 
but one of the information citations was crossed out. The Examiner indicated in a recent 
telephone discussion that the citation was crossed out because a copy of the citation had not been 
received by the Examiner with the Information Disclosure Statement. 

Applicant was not aware that a copy of this citation was not received by the Examiner 
until the Notice of Allowance was issued and the telephone call made. The citation was a copy 
of U.S. Application Serial No. 10/634,802 filed August 6, 2003. This application is now printed 
publication US 2004/0026154, published on February 1 2, 2004. 
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LETTER TO EXAMINER 
U.S. Appln. No. 10/635,656 

Accompanying this Letter is a Request For Reference Review Confirmation Under 37 
C.F.R. § 1 .97(f) which provides background and describes that a bonafide effort was made if the 
copy of the application was indeed not received in the mailroom of the USPTO. In the Request, 
Applicant respectfully requests consideration and confirmation of Examiner's review of this 
citati on either on the basis of the discussion supporting the belief of its inclusion with the IDS or 
in accordance with 37 C.F.R. § 1 .97(f) (bonafide attempt). 

Applicant looks forward to receipt of an initi aled copy of the PTO-1449 form indicating 
consideration of U.S. Application Serial No. 10/634.S02 or printed publication US 
2004/0026154. 



Respectfully submitted, 

SMITH, GAMBRELL & RUSSELL, LLP 




Dennis C. Rodgers, Reg. No. 32,936 
1850 M Street, N.W., Suite 800 



Washington, D.C. 20036 
Telephone: (202) 263-4300 
Facsimile: (202) 263-4329 



Dated: July 8, 2004 
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REQUEST FOR REFERENCE REVIEW 
CONFIRMATION UND ER 37 C.F.R. S 1.97ffl 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Applicant submitted an Information Disclosure Statement on November 10, 2003 for this 
application. The purpose of this Information Statement filing included the referencing of 
copending application U.S. serial No. 10/634,802 to the same assignee, and showing one 
common inventor- USSN 4 802 was filed on August 6, 2003, and is entitled POWER 
DISTRIBUTION CONTROL APPARATUS AND CONTROL METHOD. This copending 
application is now a printed publication, US 2004/0026154, published on February 12, 2004. 
The Information Disclosure Statement of November 10, 2003 was filed before a first action on 
the merits was issued for this application. 

Applicant attaches hereto a copy of the original IDS, the original 1449 form, and the 
postcard receipt from the USPTO dated 1 1/10/03 indicating that the EDS, 1449 form, and the 
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REQUEST FOR REFERENCE REVIEW 
CONFIRMATION UNDER 37 C.F.R. § 1 .97(f) 
U.S. Appln. No. 10/635,656 

"cited references" were received* In addition, Applicant also attaches a copy of the signed 1449 
form with the reference crossed out on the basis that the Examiner did not received a copy of the 
reference. 

In the even that part of the required content of the Information Disclosure Statement of 
November 10, 2003 was inadvertently omitted, Applicant respectfully certifies that a bona fide 
attempt was made to comply with § 1 .98 and confirmation of review of the cited reference is 
respectfully requested in accordance with 37 C.F.R. § 1 .97 (f). Accordingly, Applicant submits 
herewith a copy of the copending application U.S. Serial No. 10/634,802 together with a Fomi 
PTCM449 listing the earlier cited and crossed out application for Examiner's initialing. As 
noted above, the 6 802 application has since published (as US 2004/0026154) and a copy of that 
publication cover sheet and a corresponding Form PTO-1449 is also enclosed in the event the 
Examiner's preference is for this updated cite. Applicant respectfully requests consideration and 
entry of this citation (either one or both) in the event the required content was inadvertently 
omitted in the November 10, 2003 filing. 

If any fees under 37 C. F. R. §§ 1 .16 or 1.17 are due in connection with this filing, please 
charge the fees to Deposit Account No. 02-4300, Order No. 032405R150. 
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REQUEST FOR REFERENCE REVIEW 
CONFIRMATION UNDER 37 C.F.R. § 1.97(0 
U.S. Appln. No. 10/635,656 



Applicant notes that the issue fee is due on September 15, 2004 and thus confirmation of 

review prior to this date would be greatly appreciated. 

Respectfully submitted, 

SMITH, GAMBRELL & RUSSELL, LLP 



By: fc^L 

Dennis C. Rodgers, Reg. No. 32,936 
1850 M Street, N.W., Suite 800 
Washington, D.C. 20036 
Telephone: (202) 263-4300 
Fax: (202)263-4329 

Date: July 8, 2004 
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Atiy. Docket No. 
032405R150 




PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants): Koji Matsuno 



For : CONTROL APPARATUS AND METHOD FOR FOUR WHEEL DRIVE VEHICLE 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



This Information Disclosure Statement is being made to reference copending 
application U.S. Serial No. 1 0/634,802 to the same assignee, and showing at least one common 
inventor. USSN 4 802 was filed on August 6, 2003, and is entitled POWER DISTRIBUTION 
CONTROL APPARATUS AND CONTROL METHOD. 

As a first action on the merits has not yet been received for the present case, and thus no 
fees are believed due. 



US Serial No.: 10/635,656 



Filed; : August 7, 2003 



Group Art Unit: 3611 
Examiner: To Be Assigned 



Respectfully submitted, 

SMITH, GAMBRELL & RUSSELL, LLP 



By: 




November 10, 2003 



Dennis C, Rodgers, Reg. No. 32,936 
1850 M Street, N.W-, Suite 800 
Washington, D.C. 20036 
Telephone: (202) 263-4300 
Fax: (202)263-4329 
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TITLE OF THE INVENTION . tO J U>%H 1 S^QU 

POWER DISTRIBUTION CONTROL APPARATUS AND CONTROL METHOD 



relates -co a vehicular power 
and control method and more 



drive vehicles or the power 



BACKGROUND OF THE INVENTION 
1. Field of the invention 

The present invention 
distribution control apparatus 

8 particularly no a control apparatus and method for controlling 

9 driving force to be transmitted f 3)70*11 one drive shalt to the other 

10 drive shafts • 

11 2, Discussion of related arts 

13 Generally, thepower distribution control between front 

13 and rear wheels for four-wheel 

14 distribution control between left and right wheels are performed 

15 by variably controlling an engagement force , namely a differential 

16 limiting torque , of a hydrauli cally operated multiple-disc 

17 friction clutch and the like. The 

18 produces a large change in a vehicle maneuverability, depending 

19 upon its control character istic . Further, in case of the 

20 differential limiting control having identical control logics 

2 1 and control constants , the maneuverability of a vehicle also varies 

22 according to the aged deterioration of tires or the difference 

23 of road conditions, 

24 Japanese Patent Application Laid-open No , Toku-Kai-Hei 

25 B-132914 discloses a technology of a vehicular torque distribution 



differential limiting control 
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1 apparatus in which a driver directly establishes a dif f erential 

2 limiting torque toy manual operation baaed on the driver * s j udgment 

3 of road and traveling conditions to obtain a discrational torque 

4 distribution. 

5 However, in order to realize a vehicle maneuverability 

6 as intended by a driver , the differential limiting torque must 

7 be properly changed according to road conditions or miscellaneous 

8 traveling conditions. Accordingly, it is difficult to coincide 

9 the manually inputted differential limiting torque with a proper 
10 torque in order to obtain an optimum maneuverability. 

11 

12 SUMMARY OF THE INVENTION 

13 It is an object of the present invention to provide 

14 a vehicular power distribution control apparatus capable of 

15 realizing an optimum maneuverability suitable for traveling 

16 conditions and road conditions while reflecting the intention 

17 of a driver. 

18 To attain the object, a power distribution control 

19 apparatus for distributing an input torque transmitted through 

20 an input shaft into a first output torque and a second output 

21 torque through a first output shaft and a second output shaft , 

22 respectively by means of a differential gear unit and for 

23 controlling a distribution ratio of the first output torque to 

24 the second output torque by controlling an engagement force of 

25 a clutch mechanism provided between the first output shaft and 

2 
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1 the second output shaft, comprises target differential rotation 

2' spaed establishing means for selectively establishing a target 

3 differential rotation speed between the first and second output 

4 shafts, actual differential rotation speed detecting means for 

5 detecting an actual differential rotation speed between the first 

6 and second output shafts and differential limiting torque 

7 establishing means for selectively establi3hing a differential 

8 limiting torque of the clutch at least based on the target 

9 differential rotation speed, the actual differential rotation 

10 speed and a deviation between the * target differential rotation 

11 speed and the actual differential rotation speed. Further, more 

12 specifically, the differential limiting torque establishing 

13 means includes first differential limiting torque calculating 

14 means for calculating a first differential limiting torque at 

15 least based on a time-versus integration of the deviation, second 

16 differential limiting torque calculating means for calculating 

17 a second differential limiting torque based on the deviation and 

18 a proportional term gain selectively established/ and a third 

19 differential limiting torque establishing means for selectively 

20 establishing an initial torque at least based on a throttle opening 

21 angle and establishes the differential limiting torque by summing 

22 up the first differential limiting torque , the second di £ f erential 

23 limiting torque and the initial torgue. 
24 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

3 
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1 Fig. 1 is a schematic skeleton diagram showing a power 

2 train and a power distribution control apparatus for a vehicle 

3 according an embodiment of the present invention; 

4 Fig, 2 is a functional block diagram showing a 

5 differential limiting torque control section of a center 
€ differential according to the embodiment of the present invention; 

7 Fig. 3 is a table showing the relationship between a 

8 dial position and a target differential rotation speed; 

9 Fig. 4 is a table showing the relationship between a 

10 vehicle speed and a control start differential rotation speed; 

11 Fig, S is a table showing the relationship between a 

12 steering angle and a control start differential rotation speed; 

13 Fig, 6 is a table showing the relationship between a 

14 dial position and a proportional term gain; 

15 Fig- 7 is a table showing the relationship between a 

16 dial position and a third differential limiting torque ; 

17 Fig. 8 is a table showing the relationship between a 

18 throttle opening angle and a third differential limiting torque; 

19 and 

20 Fig. 9 is a flowchart showing a differential limiting 

21 torque control program of a center differential. 
22 

23 DETAILED DESCRIPTION OP THE PREFERRED EMBODIMENTS 

2 4 Referring now to Fig. 1, reference numeral 1 denotes 

.25 an engine mounted on a front part of a vehicle. Driving force 



4 
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1 of the engine 1 is transmitted to a center differential 3 through 

2 an automatic transmission 2 (including a torque converter) and 

3 a transmission output shaft 2a, Further, the driving force of 

4 the engine 1 inputs from the center differential 3 to a rear final 

5 reduction gear unit 7 through a rear drive shaft 4, a propeller 

6 shaft 5 and a drive pinion 6 and on the other hand the driving 

7 force inputs from the center differential 3 to a front final 

8 reduction gear unit 11 through a transfer drive gear 8 , a transfer 

9 driven gear 9 and a front drive shaft 10. The automatic 

10 transmission 2 is accommodated ■ integrally with the center 

11 differential 3 and the front final reduction gear unit 11 in a 

12 casing 12 . 

13 The driving force inputted to the rear final reduction 

14 gear unit 7 is transmitted to a rear left wheal 14pj, and a rear 

15 right wheel 14RR through a rear left drive shaft 13RL and a rear 

16 right drive shaft 13RB, respectively. Further, the driving force 

17 inputted to the front final reduction gear unit 11 is transmitted 

18 to a front left wheel 14FL and a front right wheel 14FR through 

19 a front left axle shaft 13FL and a front right axle shaft 13FR, 

20 reapectively. 

21 Th e center differential 3 incorporates a first sun gear 

22 15 having a large diameter and mounted on the transmission output 

23 shaft 2a. The first sun gear 15 meshes with a first pinion 16 

24 having a small diameter, thus a first gear train being constituted . 

25 Further, a second sun gear 17 having a small diameter 
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1 is mounted on the rear drive shaft 4 from which power is transmitted 

2 to rear wheels *nd meshes with a second pinion 18 having a large 

3 diameter, thus a second gear train being constituted. 

4 The first pinion 16 and the second pinion 18 are 

5 integrally formed with a pinion member 19 which is rota tab ly 

6 supported by a fixed shaft provided in a carrier 20. Further, 

7 the carrier 2.0 ia connected at the front thereof with ths transfer 

8 drive gear 8 from which power is transmitted to the front wheels. 

9 Further , the carrier 20 is rotatably fitted at the front 

10 section thereof over the output shaft 2a of the transmission 2 

11 and is rotatably fitted at the rear section thereof over the rear 

12 drive shaft 4. Further, the first and second sun gears 15, 17 

13 are accommodated in the central space of the carrier 20. in Pig. 

14 1, only one pinion member 19 is illustrated, however in an actual 

15 construction, plural pinion members 19 are provided around the 

16 «un. gears 15/17. 

X7 Thus , the center differential 3 is formed as a compound 

18 planetary gear unit having an input member in the transmission 

19 shaft 2a, an output member in the rear drive shaft 4 and the other 

20 output member in the carrier 20. 

21 The center differential 3 of a compound planetary type 

22 jlTs provided with a differential function by properly establishing 

23 the number of teeth of the first and second sun gears 15 , 17 and 

24 the first and second pinions 16, 18. 

25 Further, the center differential 3 is furnished with 

6 



JUL-08-2004 THU 05:17 PM 

03- 6- 4! 7 ! 3 0PM I NOB PATENT DEPT 



PAGE 1 6/45 * RCVD AT 7/8/2004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNlS:8729306 * CSID: * DURATION (mm-ss):10-34 



JUL-08-2004 THU 05:17 PM FAX NO. P. 17 

03- 8- 4! 7 130PM; NGB PATENT DEPT 181355813956 # 13/50 



1 a desired base torque distribution, for example an unequal torque 

2 distribution biased on rear wheels , by appropriately establishing 

3 working pitch circles of this first and second sun gears 15, 17 

4 and the first and second pinions 16, 18. 

5 Further, the center differential 3 is designed in such 

6 a manner that the first and second sun gears 15, 17 and the first 

7 and second pinions 16, 18 have helical teeth, respectively, 

8 leaving thrust loads. As a result, the thrust loads produce a 

9 friction torque At an end of the respective pinion members 19. 

10 Further, a resultant force of separation force and tangential 

11 force generated by meshing of the gears exerts on the fixed shaft 

12 provided in the carrier 20, producing another friction torque 

13 between the respective pinion members 19 and the respective fixed 

14 shafts. Since these friction torques are obtained a* a 

15 differential limiting torque which is proportional to the input 

16 torque, a differential limiting function is given to the center 

17 differential 3 itself. 

Further, there is provided a center differential clutch 

19 (transfer clutch) 21 of a hydraulic multiple disc clutch type 

2D for varying the f ront- to-rear torque distribution between two 

21 output members, the carrier 20 and the rear drive shaft 4, of 

22 the center differential 3, When the engagement force of this 

23 transfer clutch 21 is adjusted, the front-to-rear torque 

24 distribution ratio can be varied from 50*50 in a fully engaged 

25 condition to an inherent front-to-rear torque distribution ratio, 
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1 for example 35=65, of the center differential 3 in a released 

2 condition . 

3 The transfer clutch 21 is connected with a center 

4 differential clutch drive section 41 constituted by a hydraulic 

5 circuit including a plurality of solenoid valves. Hydraulic 

6 pressure generated in the center differential clutch driving 

7 section 41 actuates a piston (not shown) to engage or release 

8 the transfer clutch 21 . Further, control signals for driving the 

9 center differential clutch drive section 41, that is, input 

10 signals to the respective solenoid valves, are outputted from 

11 a differential limiting control section 40. 

12 m& rear final reduction gear unit 7 comprises a 

13 differential mechanism 22 usingbevel gear sand a rear differential 

14 clutch 23 using a multiple disc clutch. The rear differential 

15 clutch 23 is provided between a differential case 25 to which 

16 a ring gear 24 is fixed and a rear right axle shaft 13RR. The 

17 ring gear 24 meshes with the drive pinion 6 to drive the differential 

18 mechanism 22. 

19 xhe front final reduction gear unit 11 is constituted 

20 by a differential mechanism 26 of bevel gear type and a front 

21 disc clutch 27 using multiple discs in the same manner as the 

22 rear final reduction gear unit 7. The front disc clutch 27 is 

23 provided between a differential case 29 to which a ring gear 28 

24 is fixed and a front right axle shaft 13FR. The ring gear 28 meshes 

25 with a drive pinion of the front drive shaft 10 to drive the 
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X differential mechanism 26. 

2 The differential limiting control section 40 inputs 

3 parameters necessary for control from respective sensors and 

4 switches. Wheel speeds of the wheels, 14PL, 14FR, 14RL and 14RR 

5 are detected by wheel speed sensors 31FL, 31FR, 31KL and 31RR 

6 , respectively and are inputted to the differential limiting 

7 control section 40- Further, a steering wheel angle detected by 

8 a steering wheel angle sensor 32 and a throttle opening angle 

9 detected by a throttle opening angle sensor 33 are inputted to 

10 the differential limiting control section 40. respectively, 

11 Further, a variable dial 34 is disposed in an accessible position 

12 to a driver to establish a differential limiting torque within 

13 a range between a -differential open- position and a -differential 

14 lock" position. When the driver adjusts the variable dial 34 to 

15 a desired position, a signal corresponding to that position inputs 

16 to the differential limiting control section 40. 

17 T he differential limiting control section 40 is 

18 constituted by a micro-computer and its interface circuits. As 

19 shown in Fig, 2, a vehicle speed calculating section 40a, a 

20 front-rear actual differential rotation speed calculating section 

21 40b , a front-rear target differential rotation speed calculating 

22 section 40c, a front-rear differential rotation speed deviation 

23 calculating section 40d, a front- rear control start differential 

24 rotation speed establishing section 40e, a front-rear control 

25 start condition judging section 40f, a first front-rear 
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1 differential limiting torque calculating section 40g, a second 

2 front-rear differential limiting torque calculating section 40h r 

3 a third front-rear differential limiting torque calculating 

4 section 40i and a front-rear differential limiting torque 

5 calculating section 40j . 

6 The vehicle speed calculating section 40a inputs wheel 

7 speeds cofl, cofr, o>rl, corr of the wheels 14FL, 14FR, 14RL, 14KR 

8 from the wheel speed sensors 31FL, 31FR, 31RI., 3.1KR, respectively. 

9 a vehicle speed v is calculated by averaging these wheel speeds 

10 and is outputted to the front-rear control start differential 

11 rotation speed calculating section 40e. 

12 The front-rear actual differential rotation speed 

13 calculating section 40b inputs the wheel speeds cofl. <i> f r , cu 

14 rl, orr of the wheels 14FJ,, 14FR, 14RL, 14RR from the wheel speed 

15 sensors 31FL, 31FR, 31RL, 31RR, respectively and calculates an 

16 actual differential rotation speed A coctr between front and rear 

17 drive shafts according to the following formula < 1) . The front-rear 

18 actual differential rotation speed calculating section 40b acts 

19 as actual differential rotation speed detecting means in the 

20 differential limiting control of the center differential. 

21 Acaetr ={ (wfl '+ cofr) /2)- { (<J>rl + <arr)/2> (1) 

22 ^e actual differential rotation speed A to ctr between 

23 front and rear drive shafts calculated in the front-rear actual 

24 differential rotation speed calculating section 40b is outputted 

25 to the front-rear differential rotation speed deviation 



10 
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1 calculating section 40d and the front-rear control start condition 

2 judging section 40f . respectively. 

3 The front-rear target differential rotation speed 

4 establishing section 40c inputs a signal indicative of a dial 

5 position of the variable dial 34 and establishes a front-rear 

6 target differential rotation speed A wctrt by referring to a 

7 table showing the relationship between dial position and 

8 front-rear target differential rotation speed a octet. 

9 Pig. 3 Is an example of the table which is obtained 

10 from prior experiments and calculations. In case where a driver 

11 prefers a crispy driving and enjoys a good turning ability, the 

12 variable dial 34 is set to a "differential open- position so as 

13 to establish the front-rear target differential rotation speed 

14 A » Ctrt at a large value. On the other hand, in case where the 

15 driver prefers a steady and safe driving, the variable dial 34 

16 is set to a "differential lock" position so as to establish the 

17 front-rear target differential rotation speed A « ctrt at a 

18 small value. The front-rear target differential rotation speed 

19 A a> ctrt may be corrected by the veniele speed V in such a manner 

20 that as the vehicle speed V becomes large, the front-rear target 

21 differential rotation speed A w ctrt becomes smaller . 

22 me front-rear target differential rotation speed A 

23 a ctrt established at the front-rear target differential rotation 

24 speed establishing section 40c is outputted to the front-rear 

25 differential rotation speed deviation calculating section 40d. 



11 
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1 The front-rear target differential rotation spaed establishing 

2 section 40c serves aa target differential rotation speed 

3 establishing means in the differential limiting controi of the 

4 center differential. 

5 The front-rear differential rotation speed deviation 

6 calculating section 40d calculate* a deviation (front-rear 

7 differential rotation apeed deviation) e ctr baaed on the actual 

8 differential rotation speed A^ctr between the front and rear 

9 drive shafts inputted from the front-rear actual differential 

10 rotation speed calculating section 40b and the target differential 

11 rotation speed A *> ctrt inputted from the front-rear target 

12 differential rotation speed establishing section 40c according 

13 to the following formula (2) and is outputted to the first 

14 front-rear differential limiting torque calculating section 40g 

15 and the second front-rear differential limiting torque calculating 

16 section 4 Oh, respectively. 

17 i ctr = Awctr - Awctrt (2) 

lfl The front-rear control start differential rotation 

19 speed establishing section 40o inputs a vehicle speed V from the 

20 vehicle speed calculating section 40a and establishes a front-rear 

21 control start differential rotation speed A octrs by reference 

22 to a table indicating the relationship between front-rear control 

23 start differential rotation speed A <b ctrs . That relationship is 

24 obtained from prior experiments and calculations. 



This front-raar control start differential rotation 



25 
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1 speed A *>ctra is established to a smaller value thaw the front-rear 

2 target differential rotation speed A »ctrt, for example, a lower 

3 limit value of the actual differential rotation speed Uctr 

4 between front and rear drive shafts . The front-rear control start 

5 differential rotation speed & <octrs is established by referring 

6 to a table as shown in Fig. 4. The table is prepared based on 

7 vehicle specifications In consideration of miscellaneous errors 

8 encountered in actual traveling. 

9 Further, according to the embodiment of the present 

10 invention, the front-rear control start differential rotation 

11 speed establishing section 40e inputs a signal indicative of a 

12 steering wheel angle from the steering wheel angle sensor 32. 

13 The front^rear control start differential rotation speed A a> 

14 ctrs established in accordance with the vehicle speed V is 

15 corrected by the steering angle Such that as the steering angle 
IS becomes large , the front-rear control start differential rotation 

17 speed A metrs bacomes larger as shown in Fig. S . Thus established 

18 front-rear control start differential rotation speed A ractrs is 

19 outputtad to the front-rear control start condition judging 

20 section 40f. 

21 The front-rear control start condition judging section 

22 40f inputs the front-rear actual differential rotation speed A 

23 « ctr and the front-rear control start differential rotation speed 

24 A « ctrs from the front-rear differential rotation spaed 

25 calculating section 40b and the front-rear control start 
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1 differential rotation speed establishing section 40a, 

2 respectively and compares the f rent-rear actual differential 

3 rotation speed A « ct with the front-rear control start 

4 differential rotation speed A to ctrs to judge whether or not the 

5 start condition of differential control is satisfied. 

6 In case where the front-rear actual differential 

7 rotation speed A wctr is larger than the front-rear control start 

8 differential rotation speed A a> ctrs , the front-rear control start 

9 condition judging section 40£ judges that the start condition 

10 of differential control has been satisfied and outputs the judgment 

11 to the first front-rear differential limiting torque calculating 

12 section 40g. 

13 The first front-rear differential limiting torque 

14 calculating section 40g inputs a front-rear differentia! rotation 

15 speed deviation < ctr and the result of the judgment o £ the control 

16 start from the front-rear differential rotation speed deviation 

17 calculating section 40d and the front-rear control start condition 

18 judging section 40fi, respectively and calculates a first 

19 front-rear differential limiting torque Tsmcctr according to the 

20 following formulas (3) and (4) : 

21 sctr »tctr + kictr« f { £ ctr) dt (3) 

22 where integration is performed from 0 to t; Jcictr is integral 

23 term gain. 

24 X - kwctr* jwctr- (d* c?t*/dt) 

25 + Tsgctr- (sctr/ (Isctrl + 5 ctr) <4> 
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1 where kw ctr is differential term gain ; j wctr is inertia term ; Tsgctr 

2 is changeover gain; and 5 ctr is constant to give continuity to 

3 differential limiting force for the purpose of preventing 

4 chattering . 

5 In case of X > 0, the first front-rear differential 

6 limiting torque Tsmcctr is let be equal to X and in case of X 

7 2g 0, the first front-rear differential limiting torque Tsmcctr 
a is let be 0. Further, in case where the control start condition 
9 is not satisfied ( A to ctr^ A co ctrs ) , letting Tsmcctr « 0, J (£ 

10 ctr) dr. is reset to 0.- 

xl T hat is, in case where the front-rear actual 

12 differential rotation speed A wctr is smaller than the front-rear 

13 control start differential rotation speed A ft) ctrs. which is a 

14 lower limit of the front-rear actual differential rotation speed 

15 A co ctr, the first front-rear differential limiting torque 

1 6 Tsmcctr is let be 0 in order to avoid a condition that the transfer 

17 clutch 21 is locked up due to a static friction coefficient. Further, 

18 the integration terra is prevented from becoming an excessively 

19 low value by resetting the integration term J ( z ctr)dt to 0. If 

20 the integration term is too low . when the transfer clutch 2 1 starts 

21 to slip again, the control lag increases and as a" result *stick 

22 and slip" phenomenon is promoted. Thus calculated first front-rear 

23 differential limiting torque Tsmcctr is outputted to the 

24 front-rear differential limiting torque calculating seetion 40 j . 

25 T he second front-rear differential limiting torque 
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1 calculating section 40h inputs a f ront-rear differential rotation 

2 speed deviation $ ctr and a signal indicative of a dial position 

3 from the front-rear differential rotation speed deviation 

4 calculating section 40d and the variable dial 34 , respectively 

5 and calculates a second f ront-rear differential limiting torque 

6 Tpcctr according to the following formula (5) • 

7 Tpcctr f- kpctr- e ctr (5) 

8 where kpctr is proportional term gain which is established by 

9 referring to a table prepared beforehand according to the dial 

10 position of the variable dial 34*. 

11 Tfte table is shovm in Fig. 6, In which, tha proportional 

12 term gain kpctr 13 established to a small value so as to decrease 
. 13 the second front-roar differential limiting torque Tpcctr in case 

14 where the variable dial 34 is set on a -differential open- side 

15 (crispy driving side based on a good turning ability) . On the 

16 other hand, in case where the variable dial 34 is set on a 

17 "differential look" aide (steady and safe driving side) , the 

r 

18 proportional term gain kpctr is established to a large value so 

19 as to increase the second fcont-rear differential limiting torque 

20 Tpcctr. Thus calculated second front-rear differential limiting 

21 torque Tpcctr is outputted to the front-rear differential limiting 

22 torque calculating section 40 j . 

23 The third front-rear differential limiting torque 

24 calculating section 40i inputs a throttle opening angle and a 

25 signal corresponding to a dial position from the throttle opening 
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1 angle sensor 33 and the variable dial 34, respectively and 

2 establishes a third front-rear differential limiting torque Ti 

3 as an initial torque based on these parameters by referring to 

4 a table determined by experiments and calculations beforehand. 

5 According to the table, as shown in Pig- 7, when the 

6 dial is set on a "differential open" side (crispy driving side) , 

7 the third front-rear differential limiting torque or the initial 

8 torque Ti is established to a small value and when the dial is 

9 set on a "differential lock" side (steady and safe driving side) , 

10 the initial torque XI is established to a large value. Further, 

11 as the throttle opening angle becomes large, the initial torque 

12 Ti is established to a larger value according to a table shown 

13 in Fig. 8. Thus obtained initial torque Ti is added to the first 

14 and second front-rear differential limiting torques as will be 

15 described hereinafter. The addition of the initial torque Ti 

16 enables to enhance the stability in traveling on a road surface 

17 with low friction coefficient. The third front-rear differential 

18 limiting torque or initial torque Ti is outputted to the front-rear 

19 differential limiting torque calculating section 40 j - 

20 The front-rear differential limiting torque 

21 calculating section 40j inputs the first front-rear differential 

22 limiting torque Tsmcctr, the second front-rear differential 

23 limiting torque Tpcotr and the Initial torque Ti from the first 

24 front-rear differential limiting torque calculating section 40g , 

25 the second front-rear differential limiting torque calculating 
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1 section 40h and the third front-rear differential limiting torque 

2 calculating section 40i, respectively and calculates a final 

3 front-rear differential limiting torque Tlsdctr according to the 

4 following formula (5) . 

5 Tlsdctr = Tsmcctr + Tpcetr + Ti (6) 

6 Then, the front- rear differential limiting torque calculating 

7 section 40j outputs a signal indicative of hydraulic pressure 

8 for producing this final front-rear differential limiting torque 

9 • Tlsdctr to the canter differential clutch drive section 41, 

10 According to the embodiment, differential limiting 

11 toque calculating means are constituted by the front-rear 

12 diffei:e ntial rotation speed deviation calculating section 40d, 

13 the first front-rear differential limiting torque calculating 

14 aection 40g, the second front-rear differential limiting torque 

15 calculating section 4 Oh , the third front-rear differential 

16 limiting torque calculating aeetion 40i and the front-rear 

17 differential limiting torque calculating section 40j . 

18 Now , a flow of the processes in the differential limiting 

19 control section 40 will be described by reference to a flowchart 

20 shown in Fig. 9- 

21 First, at a step (hereinafter abbreviated as «S") 101, 

22 wheel speeds »fl. wfr, a>rl, »rr of the respective wheels, 14FL, 

23 14FR, i«L. 14RR, a steering wheel angle, a throttle opening angle , 

24 a dial position indicated by a driver and the liKe, are read. 

25 Then, the program goes to sl02 where a vehicle speed 
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1 is calculated in the vehicle speed calculating section 40a and 

2 goes to S103 where a front-rear target differential rotation speed 

3 A © ctrt is established in the front-rear target differential 

4 rotation speed establishing section 40c by referring to a map 

5 par aaieteri zing dial position end front-rear target differential 

6 rotation speed A ca ctrt , 

7 Next, the program goes to SI 04 where a front-rear 

8 control start differential rotation speed A wctra is established 

9 by referring to a map parameterizing vehicle speed and front-rear 

10 control start differential rotation speed Atoctrt after being 

11 corrected by the steering wheel angle. 

12 The program goes to S105 where an actual differential 

13 rotation speed Aoctr between front and rear drive shafts is 

14 calculated in the front-rear actual differential rotation speed 

15 calculating section 40b according to the formula (1) . 

16 After that, the program goes to Si 06 where the front-rear 

17 actual differential rotation speed Atoatr is compared with the 

18 front-rear control start differential rotation speed A octrs in 

19 the front-rear control start condition judging section 40f and 

20 When it is judged that the control start condition is satisfied, 

21 goes to S107. 

22 At S107. a front-rear a front-rear differential rotation 

23 speed deviation t ctr is calculated in the front-rear differential 

24 rotation speed deviation calculating section 40d according to 

25 the formula (2) and the program goes to S108. 
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1 At S10 8, the front-rear differential rotation speed 

2 deviation « ctr is integrated from 0 to t in the first front-rear 

3 differential limiting torque calculating section 40g and the 

4 programgoesto 3109 where a first front-raar differential limiting 

5 torque Tsmcctr is calculated in the same differential limiting 

6 torque calculating section 40g. The first front-rear differential 

7 limiting torque Tsmcctr depends upon X calculated in the formula 

8 (4> - In case of X > 0 , the first front-rear differential limiting 

9 torque Tsmcctr is let be equal to X and in case of X £ 0, the 

10 first front-rear differential limiting torque Tsmcctr is let be 

11 0. Then the program goes to S110. 

12 on the other hand, in case where at S106 the front- rear 

13 differential rotation speed A <u ctr ia smaller than the front-rear 

14 control start differential rotation speed A»cts, it is judged 

15 that the control start condition is not satisfied and the program 

16 goes to S115 . At 5115 , the front-rear differential limiting torque 

17 Tsmcctr is established to 0", Then the program goes to S116 where 

18 the integral of the £ ctr is reset to 0 and goes to SllO. 

19 when the program goes from S109 or 5116 to 3110, a 

20 proportional intern fain kpctr is established by reference to the 

21 table of the proportional term gain in the second front-rear 

22 differential limiting torque calculating section 40h and the 

23 program goes to Sill where a second front-rear differential 

24 limiting torque Tpcctr, namely, a proportional term is calculated 

25 according to the formula (5) . 
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1 Next/ the program goes to S112 where <a third front-rear 

2 differential limiting torque, namely, an initial torque Ti is 

3 calculatedbased on th^ throttle opening angle and the dial position 

4 in the front-rear differential limiting torque calculating 

5 section 40i. 

5 'Then, the program goes to 5113 whare a final f ront-raar 

7 differential limiting torqua Tlsdctr is calculated by summing 

8 up the first front-rear differential limiting torque Tsmcctr, 

9 the second front-rear differential limiting torque Tpoetr and 

» 

10 the initial torque Ti according to the formula (6) in the front-rear 

11 differential limiting torque calculating section 40j and then 

12 goes to 8114 where a signal Indicative of hydraulic: pressure for 

13 producing this final front-rear differential limiting torque 

14 Tlsdetr is outputted to the center differential clutch drive 

15 section 41, leaving the routine. 

x6 Thus , according to the embodiment , since a differential 

17 limiting torque inputted by manual operation is corrected by 

18 traveling conditions and road surface conditions, an optimum 

19 maneuverability reflecting a driver's intention can be obtained. 

20 in this embodiment, the power distribution control 

21 between front and rear wheels , that is , the control of the transfer 

22 clutch 21 providedbetween front and rear drive shafts is described , 

23 however the principle of the present invention can ba applied 

24 to the control of the rear differential clutch 23 or the front 

25 differential clutch 27. 



21 



PAGE 31/45 * RCVD AT 71812004 5:16:58 PM [Eastern Daylight Time] ' SVR:USPTO€FXRM/0 * DNIS:8729306 1 CSID: * DURATION |mm-ss):10-34 



JUL-08-200 4 THU 05:21 P H FAX NO. P. 32 



1 The entire contents of Japanese Patent Application No. 

2 Tokugan 2002-228997 filed August 6, 2002, is incorporated heroin 

3 by reference. 

4 While the present invention has been disclosed in terms 

5 of the preferred embodiment in order to facilitate better 

6 understanding of the invention, it should be appreciated that 

7 the invention can be embodied in various ways without departing 

8 from the principle of the invention. Hharafore, the invention 

9 should be understood to include all possible embodiments which 

10 can be embodied without departing from the principle of the 

11 invention set out in rhe appended claims. 
12 
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1 WHAT IS CLAIMED IS: 

2i. ft, power distribution control apparatus of a vehicle 

3 for distributing an input torque transmitted through an input 

4 shaft into a first output torque and a second output torque through 

5 a first output shaft and a second output shaft, respectively by 

6 means of a differential mechanism and for controlling a 

7 distribution ratio of said first output torque to said second 

8 output torque by controlling an engagement force of a clutch 

9 mechanism provided between said first output shaft and said 
10 second output shaft/ comprising: ■ 

xl target differential rotation speed establishing means 

12 for selectively establishing a target differential rotation speed 

13 between said first and second output shafts ; 

14 actual differential rotation speed detecting means for 

15 detecting en actual differential rotation speed between said first 

16 and second output shafts; and 

17 differential limiting torque establishing means for 
lfi selectively establishing a differential limiting torque of said 

19 clutch at least based on said target differential rotation speed, 

20 said actual differential rotation spaed and a deviation between 

21 said target differential rotation speed and said actual 

22 differential rotation speed. 
23 

24 2 . The power distribution control apparatus according to 

25 claim 1, wherein said differential limiting torque establishing 
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1 means include first differential limiting torque calculatingmeans 

2 for calculating a first differential limiting torque at least 

3 baaed on a time-versus integration of said deviation, second 

4 differential limiting torque calculating means for calculating 

5 a second differential limiting torque based on said deviation 

6 and a proportional term gain selectively established, and a third 

7 differential limiting torque establishing means for selectively 

8 establishing an initial torque at least based on a throttle opening 

9 angle and finally establish said differential limiting torque 

10 by summing up said first differential limiting torque , said second 

11 differential limiting torque and said initial torque. 
12 

13 3. The power distribution control apparatus according to 

14 claim 1, wherein said clutch mechanism is provided between said 

15 first output shaft connected with front wheels and said second 

16 output shaft connected with rear wheels. 
17 

18 4 . The power distribution control apparatus according to 

19 claim 1, wherein said target differential rotation speed is 

20 established by a variable dial. 
21 

22 5 , The power distribution control apparatus according to 

23 claim 1, wherein said proportional term gain is established by 

24 a variable dial - 
25 



24 
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X 5 f xhe power distribution control apparatus according to 

2 claim 1, wherein said clutch mechanism is provided between said 

3 first output shaft connected with a left wheel and said sscond 

4 output shaft connected with a right wheal. 
5 

g 7 9 a, vehicular power distribution control method of 

7 distributing an input torque transmitted through an input shaft 

8 into a first output torque and a second output torque through 

9 a first output shaft and a second output shaft, respectively by 

10 tfieans of a differential mechanism and controlling a distribution 

11 ratio of said first output torque to ©aid second output torque 

12 by controlling an engagement force of a clutch mechanism provided 

13 between said first output shaft and said second output shaft. 

14 comprising the steps of: 

X 5 selectively establishing a target differential 

16 rotation speed between said first and second output shafts; 

17 detecting an actual differential rotation speed 

18 between said first and second output shafts; and 

19 selectively establishing a differential limiting 

20 torque of said clutch mechanism at least based on said target 

21 differential rotation speed, said actual differential rotation 

22 speed and a deviation between said target differential rotation 

23 spaed and said actual differential rotation speed. 
24 



25 
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! ABSTRACT 

2 In a differential limiting torque control section, a 

3 target differential rotation speed between front and rear drive 

4 shafts is established according to a dial position inputted by 

5 a driver of a variable dial. Further, an actual differential 

6 rotation speed between front and rear drive shafts is calculated 

7 and a deviation between the target differential rotation speed 

8 and the actual differential rotation speed is calculated. Based 

9 on the deviation, a first differential limiting torque and based 

10 on a dial position of a variable dial a second differential limiting 

11 torque are calculated. Further, a third differential limiting 

12 torque is calculated based on the dial position and a throttle 

13 opening angle . A final differential limiting torque between front 

14 and rear drive shafts is obtained by summing up these first, second 

15 and third differential limiting torques. 
16 



26 



PAGE 36/45'RCVDAT 7/8/2004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DN1S:8729306 * CSID: * DURATION (mm<s):10-34 



JUL-08-2004 THU 05^22 PM 

03- 6- 45 7:3QPM!NGB PAT r ~ OEPT 



FAX NO. 



; 81 355613956 



P. 37 
tf 33/ 50 



1/6 



CD 
C 



i 



g 

T 



«5f 

in =H 



fifing T 



CO 




5M 




CO 



cn co cn 



1 



sag 

uu fcb — I uj 
OQOW 



I 



I o 

< UJ 
p 00 

UlOO 

u. S O 
Q J O 



AAA A 



X 



PAGE 37/45 » RCVD AT 7/812004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTOffXRM/0 * DNIS:8729306 * CSID: * DURATION (mm-ss):10-34 



JUL-08-2004 THU 05:22 PM 

03- 8- 41 7:30PM;N(5B PAT' ' DEPT 



FAX NO. 



161355613958 



P. 38 



2/6 



H d 
Z uj 

UjC-Oi,i 
UJ tb £ 

o a oq 



o 1 . 



a. 



CM 

a 





i 



LlQKDO 






I- 



v— d LU 



T 



*:R9=> 



3 5 



JJ-flC 

rig 

55 



— I O O 
ft. 11.1 



T 



_L 



O UJ 
UJ CO 
LU 



I-EH3 



a 

u- jL ^ txl 



00 

>Q 



a. ^ UJ 
t~ Q < 35 



PAGE 38/45 * RCVD AT 7/812004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 • DNIS:8729306 * CSID: * DURATION (mm-ss):10-34 



JUL 




r " ~— — 

DIFFERENTIAL DIAL DIFFERENTIAL 
OPEN POSfTION LOCK 




PAGE 39145 ' RCVD AT 7/8/2004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-1/0 * DNIS:8729306 * CSID: • DURATION (mm-ss):10-34 



JUL-08-2004 THU 05=23 PH_ 

03- 8- ii 7!30PM!NGB PAT'"'T DEPT 



FAX NO. P. 40 

(B1355613956 ' ;V ' ft 3.6/ 50 



4/6 



FIG.5 



Q 
1X1 
UJ 

I— LU < 

o fao 

OQOl 



STEERING ANGLE 



FIG.6 




DIFFERENTIAL 
OPEN 



DIAL 

POSITION 



DIFFERENTIAL 
LOCK 



PAGE 40/45 * RCVD AT 7/812004 5:16:58 PM [Eastern Daylight Time] 1 SVR:USPT0-EFXRF-1/0* DNIS:8729306 * CSID: * DURATION (mm-ss):10-34 



JUL-08-2004 THU_05:23_PH_ 

03- 8- 4i 7:30PH!N5& PAT r " T OEPT 



FAX NO. ; -. jv . • .p. 41 

. !813b561395B # .37/ SO 



5/6 



FIG.7 




X !±; O 



DIFFERENTIAL 
OPEN 



DIAL 

POSITION 



DIFFERENTIAL 
LOCK 



FIG.8 




DIFFERENTIAL 
LOCK 



t 



DIAL 

POSITION 



DIFFERENTIAL 
OPEN 



FULLY 
CLOSED 



THROTTLE 

OPENING 

ANGLE 



WIDE OPEN 



PAGE 41/45 * RCVD AT 7/8/2004 5:16:58 PHI [Eastern Daylight Time] * SVRiUSPTO-EFXRM/O * DNISM29306 * CSID: ' DURATION (mm-ss):10-34 



JUL-08-2004 THU 05:23 PM 



03- 9- 4! 7:30PM!NGB PATF" T DEPT 



FAX NO. 



I81355B13956 



P. 42 

#..3.8/ 50 



6/6 



FIG.9 



C 



DIFFERENTIAL LIMITING 
CONTROL . 



READ PARAMETERS 



CALCULATE VEHICLE SPEED 



S101 
SI 02 



ESTABLISH TARGET DIFFERENTIAL ROTATION 
SPEED FROM DIAL POSITION 5,1 UJ 



ESTABLISH CONTROL START DIFFERENTIAL 
ROTATION SPEED 



CALCULATE ACTUAL DIFFERENTIAL 
ROTATION SPEED 



— S104 



— S105 



ACTUAL 
"DIFFERENTIAL ROTATION 
SPEED > CONTROL START 
.DIFFERENTIAL ROTATION 
SPEED 9 



S106 



CALCULATE DIFFERENTIAL ROTATION 
SPEED DEVIATION 



X 



CALCULATE FIRST DIFFERENTIAL LIMITING 
TORQUE 



NO 



CALCULATE INTEGRATION OF DIFFERENTIAL 
ROTATION SPEED DEVIATION 







S115 
? 




ESTABLISH FIRST 


—S107 


DIFFERENTIAL LIMITING 


TORQUE TO 0 



-S108 



-SI 09 



RESET INTEGRATION OF 
DIFFERENTIAL ROTATION 
DEVIATION 



S1T6 



ESTABLISH PROPORTIONAL TERM GAIN 
FROM DIAL POSITION 



CALCULATE SECOND DIFFERENTIAL LIMITING 
TORQUE. 



CALCULATE THIRD DIFFERENTIAL LIMITING 
TORQUE BASED ON DIAL POSITION AND 
THROT TLE OPENING A NGLE 

I 



CA LCULATE D IFFERENTIAL LIMITING TOR QUE 



OUTPUT DIFFERENTIAL LIMITING TORQUE TO 
CENTER DIFFERENTIAL CLUTCH DRIVE SEC. 

X 



-si 10 

-S11I 

-5112 

-S1 13 
-S1 14 



( return") 



PAGE 42145 * RCVD AT 7UJ2004 5:16:58 PM [Eastern Daylight Time] * SVR;USPTO-EFXRF-1/0 * DNISM29306 * CSID: ' DURATION (mm-ss):10-34 



JUL-08-2004 THU 05:23 PM 



FAX NO. 



P. 43 



FORM PTO-1449 

INFORMATION DISCLOSURE STATEMENT 



"Examiner's 
Initials 



AA 



AB 



AC 
AD" 



AE 



AF 



AG 



DOCUMENT 
NUMBER 



U.S. P ATENT 
DATE 



ATTY. DOCKET 

324Q5R150 


SERIAL NO. 

10/635,656 


Koji Matsuno 


FILING DATE 

August 7, 2003 


GROUP ART UNIT 
3611 



DOCUMENT^ 

NAME 



SUB- 
CLASS 



FILING DATE, 
IF APPROPRIATE 



FORE IGN PATENT DOCUMENTS 

M III I ■ ""~ '■* 






AP 


[HER INFORMATION ^nciuaing Mutnui, iiup,^,! » •/ — — « 

U.S. Application Serial No. 10/634,802; filed August 6, 




AQ 






AR 






AS 




EXAMINER: 






DATE CONSIDERED: 


* EXAMINER* Initial if reference considered, whether or not citation Is in conformance .with oi« i u,™ „. w « nU uy.. — m „ 
^wSit^ iiA not considered. Include copy of this form with next commun.cat.on to applicant 



PAGE 43/45 * RCVD AT 7(8/2004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID: ' DURATION (mm-ss):10-34 



JUL-08-2004 THU 05:23 PM 



FAX NO. 



P. 44 



iMniiiiiiiiiniiinnii 

US 20040026154AI 

on United States 

fW Patent Application Publication (u» Pub. No.: US 2004/0026154 Al 

Matsuno (43) Pub, Date: Feb. 12, 2004 



(54) POWER DISTRIBUTION CONTROL 

APPARATUS AN» CONTROL METHOD 

(76) Inventor: Koji Mntsuno. Ib*yo (JP) 

Correspondence Address: 
SMITH, GAMBRELL & RUSSELL, LLP 
18S0 M STREET, N,W„ SUITE 800 
WASHINGTON, DC 20036 (US) 

(21) Appl, Mo.: 10/GHB02 

(22) Filed: Ahjj. 6, 2003 

(30) ForafiW Application Priority Dfltn 

Aug, 6, 2002 (.TP) P- 2OO2-228P07 

Publication Clussltieatlon 
(51) Int. CI. 7 B60K 17/00; B60K 20/00 



(52) U.S. CI. 



(57) 



180/3315 



ABSTRACT 



Tn a differential limiting torque control section, a target 
differential rotation speed between front and rear drive 
shafts is established according lo a dial position inputted by 
a driver of a variable dial. Further, an actual differential 
relation speed between from find reur drive shafts is calcu- 
lated and a deviation between the target di Pferential rotation 
speed and the actual differential rotation speed is calculated. 
Based on the deviation, a first differential limiting torque and 
ba^ed on a dial position of a variable dial a second di£ter- 
cnliul limiting torque are calculated. Further, a third differ- 
CDtial limiting torque is calculated based on the dial position 
and u tbrotlic opening angle. A final differential limiting 
torque between front and rear drive shafts is obtained by 
summing: ap these firat, second and third differential limiting 
torques. 




14RR 



13FUx 3I £ 



-c 



> 



14FL 



5 



^11 



DIFFERENTIAL 
LIMITING 
CONTROL SEC. 



CENTER 
DIFFERENTIAL 
CLUTCH DRIVE 
SEC. 



31 RL 



13RR 



23 



25 
ZA 

\ 
22 

•13RL 



14RL 



PAGE 44/45 1 RCVD AT 7/812004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRM/0 • DNIS:872930S * CSID: 1 DURATION (mm-ss):10-34 



JUL-08-2004 THU 05:24 PM 



FAX NO. 



P. 45 



FORM PTO-1449 

INFORMATION DISCLOSURE STATEMENT 




ATTY. DOCKET 

32405R150 


SERIAL NO. Hi 
10/635,656 | 


Kojl Matsuno 


FILING DATE 

August 7, 2003 


GROUP ART UNIT 
3611 



U.S. P ATENT DOCUM ENTS. 

'"NAME 




rnwEIG N PATENT DOCUME NTS 

DATE ~ 




fYT HER INFORMATION (including Author. T itle. Date, Pertinent Pages Etc.) 

AP I Patent Application Publication N o. US 2004/00261 54 A1; Pub. Date 02/12/04 



AQ 



AR 



AS 



EXAMINER: 



DATE CONSIDERED: 



[-EXAMINER' initial if referent considered, whether or not citati on', in conformance with » ne throu * h citatiQn * 

Mo^f^SnTrM considered. Include copy of this form with next communication to applicant 



PAGE 45/45 * RCVD AT 7/8/2004 5:16:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID: * DURATION (mm-ss):10-34 



